morphology of two species of what were then thought to be true Graptoloidea. The specimens, portrayed in detailed drawings after being freed from the shale by acid treatment, showed for the first time the presence of two types of thecae in the colonies. The implications of this discovery were taken up subsequently by his colleague, O.M.B. Bulman, who went on to a life's work on the graptolites.
In 1926 Stubblefield had been appointed as warden of the first established hall of residence at Imperial College, a hostel providing bed-sitting rooms for about 50 students. Much appreciation of his efforts to ensure the success and smooth running of this new venture was expressed by the Rector of the College when Stubblefield resigned his office on appointment to the Geological Survey. Another task he took in hand was to assist Dr J.W. Evans, F.R.S., whose lectures he had attended at Imperial College, by gathering and editing the contributions from many authors to a handbook on the geology of Great Britain. The book eventually appeared in 1929 (9) , and for many years was the major guide for every student. It was an early introduction to the trials of editorship for Stubblefield, a task at which he became a formidable expert. Another important educational experience was the teaching of invertebrate palaeontology at Imperial College by A. Morley Davies (1869 Davies ( -1959 . Stubblefield greatly valued the comprehensive teaching collections and understood the value of making careful pencil drawings of the fossils. Morley Davies's textbook was the essential guide for all students both before and after the World War II years, and Stubblefield acknowledged his debt to his old teacher in preparing a new, revised edition published in 1961 (10).
T G S  G B
In 1928 Stubblefield was successful in gaining appointment as geologist in the Survey. It was intended that he should be assigned to field surveying, but the death of the palaeontologist in the Survey's Edinburgh office, and the transfer of J.W. Pringle from London to succeed him, left a vacancy in the Palaeontological Department in London. The decision of the Director to transfer Stubblefield to undertake urgent palaeontological work ensured that he remained in London, to the great benefit of British palaeontology. His office then (a room previously occupied both by the chemist Lyon Playfair, F.R.S., and by the zoologist T.H. Huxley, F.R.S.) was in the decrepit and inadequate Jermyn Street building, for which plans for new accommodation in Exhibition Road had long been mooted. These bore fruit with the opening of the Geological Survey and Museum in 1935, which contained not only new museum galleries but also office and library quarters. Much of the energy of all London-based Survey officers was devoted to moving the tens of thousands of specimens, maps and books to the new quarters, and planning and preparing exhibits in the new galleries. Stubblefield's duties during these years included the identification of collections of fossils made by surveyors in the field, first in the Shrewsbury area, which he knew from his research work. There he had met E.S. Cobbold (1851-1936), a civil engineer who had made definitive studies of the Cambrian rocks and faunas of south Shropshire. Cobbold was invited to assist the Survey in its work on the Cambrian in the Shrewsbury area, and in 1930 Stubblefield accompanied Cobbold on a visit to Sweden to study comparable faunas there and to visit sections in the field with the leading specialists, A.H. Westergaard and K.A. Grönwall; they also were shown Ordovician sections in the Oslo area of Norway by L. Størmer.
Rearrangement of the collections in the galleries of the new museum enabled Stubblefield to begin building up the reference collections vital to Survey work, and to identify and curate important material in the old collections described by early workers. His ability to recall illustrations in these early accounts enabled him to recognize the specimens on which they were based, so that, as Dr A.W.A. Rushton tells me, he found such originals even in the teaching collections of the Royal School of Mines. Some of this work was published, for example that on specimens used by S.S. Buckman (4) and J. Phillips and J.W. Salter (6), but much remains only as manuscript notes on museum labels. In addition, he used his wide acquaintance with British workers to urge them to deposit their collections in the Geological Survey Museum. In the 1930s Stubblefield was also able to continue his research on trilobites with a major contribution on their classification (5). This work reviewed earlier schemes and also brought to a wider audience the recently proposed classification by R. Richter of Frankfurt am Main. Most significantly it introduced the idea that the proparian sutural condition in trilobites might be regarded as derived by arrested development, or what is now termed paedomorphosis. This was an early application of these ideas to problems of evolution in invertebrate palaeontology, and has been widely followed. His organization of a discussion on the migration of Palaeozoic faunas at the 1938 meeting of the British Association for the Advancement of Science, and his contribution to it (7), presaged the much wider studies in faunal distribution and palaeogeography that have followed, as studies on polar wandering, continental drift and plate tectonics developed.
Detailed re-mapping of coalfields had been in progress in Britain from 1930 onwards and was greatly intensified during and after World War II. The need for more accurate knowledge of Coal Measure fossils to improve classification and correlation of the strata was urgent, and Stubblefield had to divert his attention from the Lower Palaeozoic strata to these younger rocks. He applied himself with acumen and his customary thoroughness to the identification of collections and examination of borehole cores. Much of this work appears as appendices or notes in publications by others, as the complete bibliography reveals. The accounts of geological results by Lees & Taitt (1946) and Falcon & Kent (1960) show that Stubblefield's expertise in Carboniferous palaeontology was used by the D'Arcy Exploration Company in their search for oil in Britain. Borings in the Eakring area, a valuable source of oil in the war years, penetrated Carboniferous rocks, and the cores were sent to Stubblefield for examination.
W.S. Bisat, F.R.S., a civil engineer by profession and a distinguished 'amateur' geologist, had worked out the succession of different coiled cephalopods (goniatites) that occur in the north of England in marine horizons in Carboniferous rocks, and had shown their value for correlation with Western Europe and North America. A.E. Trueman (later Sir Arthur Trueman, F.R.S., and Professor of Geology in Swansea) and others were also developing a zonation based on the non-marine bivalves. Stubblefield collaborated with both these specialists in identifications of collections, refining coalfield stratigraphy and correlations, and setting up a zonal reference set of fossils for Survey use. Thin beds that yield marine fossils occur within the dominantly freshwater deltaic deposits of the coal-bearing Carboniferous strata. These were laid down on the occasions when the seas flooded the low-lying swamps. The marine horizons proved to be widespread, important marker beds for correlation between British coalfields and with those of continental Europe. Stubblefield studied the faunas of bivalves, ostracods and other arthropods, and recorded Foraminifera for the first time. The Survey work in coalfields continued after World War II, with open-cast mining and the cored borehole programme of the National Coal Board. Confidence was restored in the value of the Palaeontological Department's work, as their chief visited many of the coalfield areas that Survey officers were investigating and helped with stratigraphical problems, the finding of particular key horizons, and examining cores from boreholes. The latter were particularly valuable in giving a continuous profile through the succession, in contrast to the incomplete succession afforded by natural outcrops. Dr G.A. Kellaway recalls being visited by Stubblefield during his work on the mapping of the complex structures of the Bristol and Somerset coalfield. It was necessary to determine the exact succession of rocks in the Coal Measures, and especially to locate key marker horizons. He recalls that he and Stubblefield hammered away all day, without break for lunch, finally having the triumph late in the day of finding an elusive marine horizon and the fossils to identify it. This dogged persistence in search of facts was typical of Stubblefield, and Dr Kellaway valued also his willingness to accept the views of the men in the field, even if they went against previously accepted views in Survey practice. Stubblefield's achievements were recognized by his election to Fellowship of The Royal Society in 1944, and his promotion to Chief Palaeontologist in 1947. The expansion of the Survey's activities in the succeeding years enabled Stubblefield to recruit young men who could take over the work previously done by outside specialists, such as that on Carboniferous goniatites and non-marine bivalves, on graptolites, conodonts, and organicwalled microfossils. He particularly emphasized the importance of their being sent into the field to see the fossils in their natural surroundings, to assist in the building up of a good reference collection, and to promote mutual understanding between field and museum officers. In 1953 Stubblefield was appointed Assistant Director in the Geological Survey and Museum, in charge not only of the Palaeontological Department, but also those of Petrography and Geophysics, the Museum and Library, the Southeast England Field Unit and the Geological Survey of Northern Ireland. In this wider sphere he got to know his staff, as was his custom, and particularly pushed for resumption of publication of the Bulletin series and for hastening the production of maps and accompanying memoirs-believing that the publication of results was good for staff morale. Other policies he stressed, of great future value, were the continuation of the cored borehole programme, rigorous investigation of the cores for fossils, and the development of geophysical surveys under W. Bullerwell (F.R.S. 1972).
It greatly pleased his worldwide circle of friends, and especially the palaeontological fraternity, when Stubblefield was appointed Director of the Geological Survey and Museum in 1960. During his directorship, detailed mapping in North Wales continued, and in cooperation with Exeter University's Geology Department similar mapping began in south Devon. Preliminary studies for the Channel Tunnel project had already been undertaken, and as Director Stubblefield was a member (1964-67) of the Anglo-French Commission of Surveillance, which oversaw the detailed geological investigations. Stubblefield's good rapport with Dr Goguel, Director of the French Geological Survey, facilitated the Commission's work. Stubblefield is remembered by Dr R. Shephard Thorn at the time, on hands and knees on his office carpet, poring over large plans, stub of pencil in hand. Long afterwards, in his retirement, his family took him through the Channel Tunnel, and he remarked that his advice had been taken on some points. Stubblefield was the last Director to preside over the old Geological Survey and Museum, because with the rise of the Research Councils it came under the Natural Environment Research Council and was amalgamated with the Overseas Geological Surveys. The difficult task of coping with a new research council that had yet to develop its policies, and of merging two rather disparate bodies, was managed by Stubblefield with care and concern, the whole emerging as the Institute of Geological Sciences. In 1965 a flood of congratulatory letters from his friends greeted Stubblefield's honour of Knight Bachelor, a fitting accolade to his long career. Sir James (as he surprised his family and friends by choosing to become) made forward-looking plans for the Institute, recommending to his successor that work on the geology of the continental shelf and assessment of sand and gravel resources should be undertaken, as well as a complete refurbishment of the ground-floor exhibits of the Museum in London. When Sir James's successor, Sir Kingsley Dunham, F.R.S., retired in 1975, Sir Kingsley referred to these recommendations in a letter to his staff, and to the importance of their having been undertaken.
A   S
It was British palaeontology's good fortune that Stubblefield remained in London in charge of the Survey's large collection of fossils, rather than being a district geologist. In 1934 he became Secretary (a task which then included editorship) of the Palaeontographical Society, the society that produces monographs on British palaeontology, continuing in that role until 1948, and remaining associated with the Society as President (1966-71) and a trustee long into his retirement. Thus began Stubbie's (as he was known to family, friends and colleagues) long and wide acquaintance with palaeontologists. This abbreviation of his name recalled the short stub of soft pencil that was never far from his hand. It was used for annotation and correction of manuscripts, books and maps. It could be readily erased-ink was reserved for final, well-considered matters only. His service to palaeontology was enhanced in 1938 when he took on, at the suggestion of his then chief, the recording of Trilobita for the Zoological Record. He continued this work until 1953, and resumed it in retirement from 1965 to 1977. When Stubbie recorded a fact, after having visited libraries scattered about London and reading the latest journals, one knew that it was so: his care and thoroughness were legendary, and the new subject indexes on evolution, distribution, ecology and habits that he introduced into the Record were invaluable. He became involved in preparations for the 1948 International Geological Congress in London, in particular as Secretary to the geological excursion to North Wales and Shropshire. Such an opportunity to see the classic areas upon which the Lower Palaeozoic Systems were founded drew famous specialists from many countries, among them G. Choubert, Carl O. Dunbar, H.J. Harrington, R. Kozlowski, Marshall Kay, Raymond C. Moore, G. Regnell and L. Størmer. It was indeed a privilege to be with such an enthusiastic and knowledgeable a group-'a landmark in my career', as Stubbie himself wrote. It was a similar experience for me, accompanying Dr Gertrude L. Elles from Cambridge in leading the party for a day in the Bala district. At the Congress itself, Stubbie served as local secretary for a meeting of the International Palaeontological Union, of which B.F. Howell was Secretary. This association with Howell led to subsequent joint publication on Cambrian trilobites. At the time of the Congress, Moore was already driving forward a proposal for an international Treatise on invertebrate paleontology, and he invited Stubblefield to be the European member of the executive committee to organize the production, and to help in finding authors for the volume on Trilobita. Stubbie's talents were ideally suited to such work: he recruited several of the authors for the Trilobita volume (Moore 1959) and had a major hand in compiling the section on terminology. His acquaintance with R. Richter, and good knowledge of the German language, led to the important contributions that Richter made to that volume. Stubbie's encouragement of young palaeontologists in their research, his personal interest in their careers and families, are well known to a wide circle of colleagues in the Survey and in universities. As one of them, I well recall that his editorial comments might have seemed niggling at the time, but they were salutary in their insistence on careful preparation of a manuscript to his high standards, and in not drawing conclusions that went beyond the evidence. Stubbie's election to President (1958-60) of the Geological Society of London testified to his high standing with geologists generally. An important issue that arose during his presidency was a proposal to form an International Union of Geological Sciences, comparable to those in other scientific fields. Geologists had met at International Geological Congresses since 1875, but this more formal international organization was now felt to be desirable. With his customary skill, Stubblefield guided this proposal forwards, after consultation with The Royal Society via the appointment of a British National Committee and election to the Bureau of the International Congress, to fruition in 1961.
In his first Annual Address to the Geological Society (8), Stubblefield considered evolution in trilobites, drawing on his long and deep acquaintance with the literature and his recent work on the Treatise (in Moore 1959) . The graphs that he prepared in illustration of his essay showed for the first time the rapid rise of kinds of trilobites during Cambrian and Ordovician time, and their subsequent decline to Permian extinction, with minor rises in the Silurian and Devonian periods. These pioneering graphs have since been greatly refined by more precise data, and as authors have sought explanations for the troughs and peaks, but their basic form remains. Stubblefield's long-continued work on fossils from the Coal Measures, which so greatly helped to give increased precision in correlation of these strata, was recognized by his presiding over the 6th International Congress on Carboniferous Geology and Stratigraphy, held in Sheffield in 1967. In the succeeding four years he edited the proceedings of the congress.
S    
Stubblefield's life was one of constant research, deeply into the past literature and old collections of fossils, and ever alive to current work and new discoveries-aware that others knew more than he did, or had found the value of fossils unknown to him. Thus arose his enthusiasm for the work of Bisat and Trueman, and his encouragement of research students pioneering in studies of conodonts and organic-walled fossils. His own first research had given him a thorough understanding of geological mapping in poorly exposed areas, and of the value of large collections. Early friendship with E.S. Cobbold introduced him to the older Cambrian strata, and showed him the value of digging a trench to provide a continuous section. Later experience such as in the Kent coalfield work, and in commenting on cores obtained in the early exploration for oil and gas in Britain, revealed the value of such cores in understanding strata concealed underground. From this came his encouragement of a deep borehole programme in the Geological Survey, and of geophysical work. His involvement in preliminary studies for the Channel Tunnel, and awareness of his friend W.F. Whittard's investigations into the geology of the Bristol Channel (Bulman 1966, pp. 536-538) , made clear to him that Britain's geology did not end at the shoreline, hence his far-sighted support of what became the continental shelf studies, the outlines of which were given by Wilson (1985, pp. 171-176) . Much of Stubblefield's detailed research appeared only as notes, fossil lists and comments, quoted in works by others, but showed the vital importance of palaeontology in the dating and correlation of concealed strata and hence the understanding of the sequence of geological history. The significance of some of Stubblefield's work has been pointed out in the sections above, and might be considered to be 'purely academic'. This is a misapprehension, because the work gave him and his colleagues the ability to make major contributions to the accuracy of the search for mineral resources, notably coal, oil and gas.
P  
In 1932 Stubbie had married Emily Muriel Elizabeth, the daughter of L.R. Yakchee of the Calcutta Port Commissioners. Muriel had come to England in 1929 when her father took early retirement; she was doing secretarial work and was a boarder in the same establishment in Earl's Court in which Stubbie lodged. She and their two sons Peter Jackson and Rodney George survive him. Stubbie was a devoted family man and a gardener who kept an allotment going during and after the war. His many activities inside and outside the Survey restricted the time spent with his family, but he reserved one evening a week for bridge with his wife and neighbours, took the bus to visit the local cinema on Saturday, and assisted in amateur dramatic productions in which his family were involved. As his son Peter expressed it, his hobby was his work, but on retirement he returned to his stamp and coin collections begun in his boyhood. Hence on occasion he could be met, as his colleague Dr R. Casey recalls, in the unexpected surroundings of a flea market, searching for a missing item. H.E. Wilson, in his history (Wilson 1985 , p. 28) of the first 150 years of the British Geological Survey, describes Stubbie as egalitarian, a man who knew his staff and their peccadilloes and who was closely involved in all the work of the Survey. This is a sound judgement on Sir James's long service, as my personal knowledge of his colleagues and friends testifies, and as Calver's (1981) tribute reveals. Today is a far cry from the prewar days when, as Stubblefield gleaned from his chiefs, the gulf lying between assistants and officers of the Survey was one to be rigidly observed. Dr Raymond Casey, F.R.S., recalls (Casey 2000 ) the hard time he was given when, as an assistant, he was recruited to the Survey in 1939. Then, and after his war service, his expert knowledge of Lower Cretaceous fossils and stratigraphy gained by studies pursued since boyhood (and that far exceeded that of any other Survey geologist of the time) was not permitted to be used officially. It was used unofficially, however, by pretensions that are now ludicrous to recall. This situation was changed by the intervention of Professor W.B.R. King, F.R.S., and by Professor P. Allen, F.R.S., who gave Casey the opportunities to gain a PhD degree at Reading University. Promotion to Scientific Officer followed rapidly, later to his receiving the first Special Merit Promotion awarded to a Survey officer, and worldwide recognition of his authority. Dr Casey is proud of having worked for and with Stubbie, a man of principle who strove to observe the rules, and who came to champion him. Many others, both inside and outside the Geological Survey, remembering Stubblefield's counsel and active support, would echo Dr Kellaway's words that he was 'the most considerate and helpful person I ever met'. He was a leading light in twentieth-century geology, and especially palaeontology. His services to science were honoured at a luncheon given to him, his family and close friends by The Royal Society in 1994, hosted by Sir Michael Atiyah, P.R.S., marking his 50 years of Fellowship of the Society.
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